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1.1. Synthesis of a Library of 2(1H)-pyridones via rhodium-catalysed
isomunchones
The 2(1H)-pyridone structure occurs in a number of natural
products such as campothecin and compounds with pharmacolog-
ical activity, including antibacterial and antifungal activities. Other
proﬁles include inhibition of elastase and thrombin, and pyridone
acids are known inhibitors of angiotensin-converting enzyme. De-
spite the extensive evidence that this structural class can confer
signiﬁcant biological activity, there are very few examples in Pub-
Chem and the group is underrepresented in the Molecular Library
Small Molecule Repository. A recent publication describes an efﬁ-
cient route to a diverse library of 2(1H)-pyridones [1].
From the various methods that have been described, the
authors of this publication chose the method of Padwa as thisPhO2S
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E-mail address: nterrett@ensembletx.comgenerates 4-hydroxy-2-(1H)-pyridones from readily available
starting materials. This approach employs the rhodium-catalysed
insertion of a diazo precursor (1) to generate the intermediate iso-
munchone (2), which readily undergoes a dipolar cycloaddition
with an oleﬁn to generate the fused 2-(1H)-pyridone (4) following
decomposition of the intermediate 3. The versatility of this ap-
proach is evident from the ability to introduce diverse groups into
the C6-C8 positions from the diazo compounds and into C-4 and C-
5 from the dipolarophile. Furthermore, substituents can be varied
in the C-3 position, by conversion of the hydroxyl to a triﬂate,
and the use of palladium-catalysed cross-coupling or amination
reactions.
The library described in this paper was prepared from one dia-
zoimide and three different electron-deﬁcient oleﬁn dipolarophiles.
The rhodium-catalysed reaction and triﬂate formation proceeded in
40–55% yield, and further diversity introduced by the Suzuki reac-
tionwith a range of boronic acids gave a total of 128 products in 35–
95% yields. Diversity of the products was assessed by evaluating
186 different 2D descriptors and visualising in three dimensions
following a principal component analysis. More than 20 mg were
prepared of each library member, and samples have been submit-
ted to the NIH screening centres for evaluation.
2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
A practical one-pot solid-phase parallel diversity-oriented syn-
thesis (DOS) strategy has been successfully applied for the con-
struction of scaffolds embedded with privileged pyrrolo [2,1-
c][1,4]benzodiazepines (PBDs) and their dilactams. The synthetic
approach involves AlCl3–NaI assisted cleavage of resin-bound ester,
with amine coupling and tandem azido-reductive cyclisation as the
key step. Final compounds were puriﬁed by the solid-supported li-
quid–liquid extraction (SLE) technique. This novel approach is use-
ful for the construction of new pharmaceutical drug candidates for
evaluation of their biological proﬁle in drug discovery [2].
2.2. Solution-phase synthesis
Anatom-efﬁcient, catalyst-free and environmentally friendly ap-
proach towards the synthesis of 1,3,4-trisubstituted imidazolidines
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tion involvingmonophenacyl anilines, aromatic amines and formal-
dehyde proceeds in reﬂuxing ethanol providing high yields of the
imidazolidines. Using the optimal reaction conditions, a library of
trisubstituted imidazolidines was created in 77–94% yield [3].
Selective direct arylation of 3-bromo-2-methylthiophene with
aryl bromides to form a library of 2-aryl-4-bromo-5-methylthioph-
enes has been demonstrated. The reaction yields varied from 27–
63% and the method was proposed as useful for the facile prepara-
tion of functional organic electronic materials [4].
A convenient synthesis of 1,2-dihydropyridine (1,2-DHP) has
been developed from dienaminodioate and an imine, mediated
by triﬂuoroacetic acid in a one-pot cascade synthesis. The advanta-
ges associated with this transformation include conditions that are
metal-free, room temperature, undistilled solvent, and excellent
yields. The use of a less explored substrate sec-(allylamino)-diena-
minodioate in a one-pot cascade reaction was also reported. This
approach to 1,2-DHPs, proceeding under mild conditions, possess-
ing two diversity elements and two reactive ester groups can be
employed in building a diversity-oriented synthetic library [5].
New and efﬁcient approaches have been developed for the li-
brary synthesis of 4(3H)- and 4,40(3H,3H0)-quinazolinone deriva-
tives and 2-(5-alkyl-1,2,4-oxadiazol-3-yl)quinazolin-4(3H)-one in
good yields. These approaches proceed via the reactions of diam-
inoglyoxime and anthranilic acid derivatives or methyl 2-amino-
benzoate and acetic anhydride in acetic acid as the solvent under
reﬂux conditions [6].
Dihydropyrazino-quinazolinedione chemotypes are complex
and structurally challenging structures of biological interest, being
found in numerous marine alkaloids such as brevianamide M–N
and fumiquinazolines A–C. The synthesis of this tricyclic system
in three synthetic operations by means of an Ugi multi-component
reaction followed by a tandem N-acyliminium ion cyclisation-
intramolecular nucleophilic addition reaction sequence has been
described. Additional structural diversiﬁcation was also accom-
plished via sequential N-alkylation and N-acylation/sulphonation.
This procedure represents a practical and enticing approach for
the enrichment of small molecule libraries of this unique chemo-
type [7].2.3. Scaffolds and synthons for combinatorial libraries
A libraries from libraries approach has been described for the
synthesis of ﬁve different sulphonamide-linked scaffolds. Four of
the scaffolds were sulphonamides linked to heterocycles: pipera-
zine, thiourea, cyclic guanidine, and dimethyl cyclic guanidine.
The ﬁfth scaffold was a polyamine linked sulphonamide. Three dif-
ferent diversity positions were effectively incorporated into each
scaffold providing a number of different compounds with good
yields and purity [8].2.4. Solid-phase supported reagents
Using Dowex polymer-supported aryltriﬂuoroborates, a re-
cent paper describes homocoupling for a variety of aryl com-
pounds. The reactions were completed in six hours, while
producing high yields of the desired products. The reaction pro-
ceeds under mild conditions, using ultrasound as the energy
source, copper acetate as the metal co-reactant, and aqueous
ethanol as solvent [9].
Mizoroki–Heck cross-couplings of aryl halides in the presence
of a palladium catalyst bearing diphenylphosphanyl ligands sup-
ported on a rasta resin have been reported. In particular, it was
shown that tiny amounts of soluble palladium species leached
from the polymeric support and catalysed the reaction [10].Poly(tetramethylglycolide) (PTMG) is currently attracting a lot
of interest as an upgraded feedstock recyclable material derived
from poly(L-lactic acid). To achieve a more efﬁcient process of
PTMG production from lactic acid, a hindered lithium amide sup-
ported by cross-linked polystyrene has been used as a deprotona-
tion reagent. This material was prepared from commercially
available Merriﬁeld resin, 2,2,6,6-tetramethyl-4-piperidinol, and
n-butyllithium [11].
Amides are a ubiquitous class of organic compounds and a re-
cent publication describes a simple and effective catalytic method
for their direct formation from carboxylic acids and amines avoid-
ing the use of coupling reagents. A recyclable resin-supported
derivative of 5-methoxy-2-iodophenylboronic acid has been de-
signed as a heterogeneous catalyst active in ambient conditions
for promoting direct amide formation. The procedure also involves
a simple double-ﬁltration to isolate the amide product while sep-
arating the catalyst from residual molecular sieves [12].
2.5. Novel resins, linkers and techniques
Peptides carrying a C-terminal 2-pyrrolidinemethanethiol
(PMT) unit have been synthesised using 9-ﬂuorenylmethoxycar-
bonyl (Fmoc) solid-phase peptide synthesis, and were shown to li-
gate efﬁciently with cysteinyl-peptides. This novel PMT-mediated
ligation tolerated many different C-terminal residues and was suc-
cessfully applied to a one-pot N–C sequential ligation reaction and
the semi-synthesis of lysine 16 acetylated histone H4, demonstrat-
ing the utility of the method in peptide and protein synthesis [13].
2.6. Library applications
A small library of structurally diverse a-aminophosphonates
has been synthesised by reacting alkyl/aryl aldehydes, alkyl/aryl
amines and alkyl/aryl phosphites in one-pot catalysed by Amber-
lite-IR 120 acidic resin. All the a-aminophosphonates prepared
were assayed for their in vitro cytotoxic activities against a panel
of ﬁve human cancer cell lines comprising A-549, NCI-H23 (Lung),
Colo 320DM (Colon), MG-63 (Bone marrow) and Jurkat (Blood T
lymphocytes). The ﬁndings suggest that these chemical entities
could further serve as interesting templates for the design of po-
tential anticancer agents [14].
As widely occurring natural products, ﬂavonoids are an impor-
tant source for drug discovery, due to their structural diversity and
broad-spectrum biological activity. A library of novel, thioether-
substituted ﬂavonoids with diverse heterocyclic groups has been
synthesised via a microwave-assisted procedure providing the
advantages of good yields, short reaction times, mild conditions
and ready product isolation. Their antiproliferative activities were
evaluated against six cancer cell lines, HCCLM-7, Hela, MDA-MB-
435S, SW-480, Hep-2, and MCF-7 using an MTT-based assay [15].
Naturally occurring spirostanol saponins bear a chacotriose, a-
l-rhamnopyranosyl-(1?2)-[a-l-rhamnopyranosyl-(1?4)]-b-d-
glucopyranose residue which is believed to be important for
biological activity. A recent publication describes the development
of a concise, combinatorial method for the synthesis of two series
of glycan variants at the 20 and/or 40 positions of chacotriose and
the structure–activity relationships of the glycone portion was
investigated. The compounds were found to be weakly-cytotoxic
toward leukemia cell lines CCRF and HL-20, indicating that the
chacotriose moiety is important for anticancer activity [16].References
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